Maternal hair testing for the assessment of fetal exposure to drug of abuse during early pregnancy: Comparison with testing in placental and fetal remains.
Drug use by pregnant women in the first trimester of pregnancy and subsequent fetal exposure during early gestation can be assessed only by repetitive/systematic maternal blood/urine analysis or segmental hair analysis. No evidence of any relationship between maternal/fetal exposure during this specific period of gestation has been demonstrated to date in a human model. To clarify drugs toxicokinetics and transplacental passage during early pregnancy, the presence of the most widely used recreational drugs of abuse and metabolites was investigated in the proximal 4cm hair segments of women undergoing voluntary termination of pregnancy (n=280) during the 12th week of gestation and the results were compared to those from placenta and fetal tissue samples in order to verify whether maternal hair testing can reflect fetal exposure and, if so, to what extent. Hair, placenta and fetal remains were analyzed by validated gas chromatography mass spectrometry assays. Eighty one positive hair samples were identified: 60 were positive for cannabis (74.1%), 28 for cocaine (34.6%), 7 for opiates (8.6%), 3 for MDMA (3.7%) and 18.5% were positive for more than one drug. The positive hair test results were confirmed in placenta/fetal tissues in 10 cases out of 60 for cannabis (16. 7%); in 7 out of 28 for cocaine (25%); and none for the 6 opiates positive cases and 3 MDMA cases, respectively. Drugs/metabolites in hair of pregnant women can be used as biomarkers of past drug use (repetitive or sporadic), although the use is not always reflected in fetal/placental tissues. There are several possible hypotheses to explain the results: (1) the use occurred before the start of pregnancy, (2) past sporadic consumption which could be measured in hair but not in fetal and placental remains because of the narrow window of drug detection in placental/fetal tissues; (3) the sensitivity of the analytical methods was not high enough for the detection of the minute amount of drugs of abuse and metabolites which reached these tissues (4) there is a large variability in the transplacental passage of drugs of abuse and in the placenta's metabolizing capacity.